O sensoriamento remoto e imagens digitais são técnicas que tem o potencial de ajudar nas analises dos ecossistemas terrestres em escala espacial. É conhecido que o monitoramento de floresta é mais preciso quando se conhece as características estruturais do ecossistema em diferentes escalas espaciais. Relacionar as medidas obtidas com sensoriamento remoto e em campo é sempre um desafio uma vez essas relações sempre envolvem erros. Uma das dificuldades na obtenção de estimativas de parâmetros e variáveis biofísicos da vegetação com sensoriamento remoto é a resolução espacial das imagens que é baixa e isso complica a relação entre dados regionais, locais e de detalhe. Assim , este estudo tem como objetivo avaliar a similaridade e a correlação existente entre a reflectância do dossel a da folha e propor um modelo que melhore as estimativas das características biofísicas da folha. Foi usado analise de cluster teste t, correlação de Pearson e regressão. Os resultados foram satisfatórios e mostraram que são significativas as diferenças entre a reflectância na folha e dossel em Caatinga para um nível de significância de 0,01. O modelo desenvolvido pode ser usado com alta significância para imagens do IKONOS.
Introdução
Analyses of various biophysical and biochemical factors affecting plant canopy reflectance have been carried out over the past few decades, yet the relative importance of these factors has not been adequately addressed. A combination of field and modeling techniques were used to quantify the relative contribution of leaf, stem, and litteroptical properties (incorporating known variation in foliar biochemical properties) and canopy structural attributes to nadir-viewed vegetation reflectance data (Asner 1998a ).
Many ecological processes (e.g., species growth, invasion, competition, facilitation, mortality) are dictated by existing spatial conditions (i.e., both biotic and abiotic) and lead to the generation of new spatial conditions. Hence, Pattern and process are perpetually intertwined. In order to understand how nature works, ecologists must be able to classify patterns and develop process-based spatial explicit models that can produce observed patterns at multiples scales (Drake and Weishampel 2000) . Savannas are globally important ecosystems of great significance to human economies (Sankaran et al. 2005) . Savannas exist in water-limited regions, which force tree canopies open and heterogeneous (Eagleson and Segarra 1985) , (Ryu and Science 2010) . The open canopy structure allows grass to co-dominate in the savannas by occupying different niches in space and time. The co-dominance of trees and grass defines the functions and metabolisms in the savanna ecosystems (Higgins, Bond, and Trollope 2000) ; (House et al. 2003 Galvincio 2012) and (Galvíncio et al. 2011) and exterior, (Wang et al. 2012) , (Liu et al. 2011) , (Ryu and Science 2010) , (Yilmaz, Hunt, and Jackson 2008) and (Bonan 1995 Thus, this study aims to evaluate the similarity and the correlation between canopy reflectance and leaf and propose a model that improves the estimates in leaf scale.
Methods

Study area
The spatial location of the research sites under study is in the municipalities of Petrolina and Serra Talhada in the state of Pernambuco, Northeastern Brazil, Fig. 1 . 
Field data
Data were collected on a grid 500 x 500 meters, which corresponds to an area of 250,000 m2 per site. A total of two sites, one in Serra Talhada and another in Petrolina. 
IKONOS satellite data
The IKONOS satellite data were acquired for the PELD, site 22, 
Spectral reflectance data
Spectral reflectance was measured between 336 and 1045 nm with a spectral resolution of 1 nm, covering visible and nearinfrared portions of the electromagnetic spectrum. Fieldspec HandHeld (ASD, Boulder, USA) fitted with a fiber optic probe having a 25° field of view was used. The spectroradiometer was optimized using reference white plate.
Cluster analysis
Methods were used for cluster analysis was Ward, the method of partial correlation was Pearson and linear regression method.
The Ward method is also called 
T-test
The two-sample t-test for testing whether differences exist between two population means was adopted in this study to determine difference between canopy and leaf reflectance. Numerous studies have shown that the two-sample t test is robust to considerable departures from its theoretical assumptions (that both samples come at random from normal populations with equal variances), especially if the sample sizes are equal or nearly equal (Boneau, 1960; Cochran, 1947; Posten et al., 1982; Zar, 1996) . We tested the research hypothesis that the means of the leaf and canopy indices for each species were different, i.e., Ho: μ1 = μ2 versus the alternative hypothesis, H1: μ1 ≠ μ2, where μ1 and μ2 are the means of leaf and canopy reflectance, respectively. The t values were calculated using Eq. 1.
where, , sd 1 and sd 2 and n1 and n2 represent the means, standard deviations and sample sizes of the leaf and canopy data, respectively.
Correlation and regression
To learn how similar grouped data are was used to the partial correlation analysis of Pearson.
We used linear regression to develop a model to better estimate the reflectance in leaf using reflectance on the canopy. This model is suggestion for estimate in spatial scale smaller than 3 meters or area smaller than 9m 2 .
Image analysis 2.7.1 Radiometric calibration of the IKONOS
The radiometric calibration of satellite sensors IKONOS can be obtained by
where DN λ is digital number in band λ and
Coef λ e Bandawith λ are the coefficient of calibration in band λ , Table 1 . 
Results and discussion
Cluster analysis and t-test
In dendrograma (Fig. 3 ) the point of canopy are (1, 2, 3, 6, 8, 12, 13, 15, 17, 19, 21, 23, 25 , 27 e 29) and point of leaf are (4, 5, 7, 9, 10, 11, 14, 16, 18, 20, 22, 24, 26, 28, 30) .
Note that the data were grouped into two groups sharply. Group 1 -refers to the measures in the canopy and Group 2 -the measurements taken in the leaves. Thus, it is suggested that the reflectance measurements of leaf and canopy are not similar.
1, 2, 3, 6, 8, 12, 13, 15, 17, 19, 21, 23, 25, 5, 7, 9, 10, 11, 14, 16, 18, 20, 22, 24, 26, 28, . Dendrograma of point of canopy and leaf.
Applying the t-test on the samples from the canopy and leaf was obtained significant differences between samples with significance level 0.01, ie a confidence interval of 99%. Note that this study show significant differences between canopy and leaf. Similar results was obtained in (Cho et al. 2008) when analyses the sensibility between hyperspectral index in different scales, canopy and leaf. The results of this study revealed systematically higher near infrared (NIR) and visible (V) reflectance's at the leaf scale than at the top-of the canopy. The higher leaf V and NIR reflectance may be explained by the effect of multiple scattering caused by leaf stacking since the leaf reflectance were measured in situ, (Cho et al. 2008) . Blackburn Scientist around the world have sought to improve the estimates of the different products estimated with remote sensing, (Liu et al. 2011) , (Elmore and Craine 2011) , (Cho et al. 2008) , (Danson and Bowyer 2004) , (Asner and Warner 2003) , (Eamus, Hutley, and O'Grady 2001) , (Drake and Weishampel 2000) , (Asner 1998b) and (Knyazikhin et al. 1998 ), But improving the differences between the estimates of canopy reflectance and leaf virtually nonexistent.
Correlation and regression analysis
The quantification of clumping effects at the ecosystem scale, which has been overlooked in most remote sensing products, reflectance, is crucial to obtain the correct information of ecosystems.
Conclusions
The model developed in this study may be used to improve the estimates of reflectance and indices spectral in leaf with high spatial resolution images, such as images
IKONOS.
This study reinforces the importance of developing models to better to estimate the reflectance in scale of detail (leaf) since there are no similarities between the reflectances in the leaf and canopy but a high statistical correlation.
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